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There are 159 native species of ferns and lycophytes in the Hawaiian

Islands. Although these represent only about 15% of the native vascular plant

flora of the islands (159 fem and lycophyte species: 1032 flowering plant

species) (W. L. Wagner, pers. comm, and W. L. Wagner et ah, 2005-), fern

species are often commoncomponents of the vegetation of many mesic to wet

plant communities and are sometimes the dominant species both in numbers

of individuals and in total biomass (e.g., see Gagne and Cuddihy, 1999). In

addition to the native fern and lycophyte taxa, there are now 40 introduced

and naturalized taxa, some of which are becoming invasive. Thus, an accurate

knowledge of fern and lycophyte diversity in the Hawaiian Islands is

important for both basic ecological and evolutionary studies and for

conservation management purposes. During the course of preparing an

interactive, online key to the ferns of the Hawaiian Islands (see: http://www.

herbarium.hawaii.edu/lucid/fems/introduction.html), we conducted a thor-

ough review and analysis of the taxonomic history of Hawaiian ferns and

lycophytes. Wepresent here a summary of those studies, including the history

of collecting, an overview of fern and lycophyte diversity in the islands,

estimates of the geographical origins of native Hawaiian fem and lycoph3de

lineages, additions to the known flora since the publication of the last floristic

inventory (Palmer, 2003), and recent taxonomic changes.

Synopsis of Hawaiian Fern and Lycophyte Floras and Enumerations

It was upon Captain James Cook’s voyage of the HMSResolution in 1778 that

the first collections of Hawaiian plants were made by the naturalist William

Anderson (W. L. Wagner et oL, 1999). Anderson made a single collection.
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Argemone glauca Pope, and noted 22 plant taxa occurring on the island of

Kaua’i. The following year, David Nelson, an apprentice botanist aboard
Cook’s Resolution sister ship the Discovery, collected approximately 136
vascular plant specimens (St. John, 1978; W. L. Wagner et ah, 1999). Although
the ship made excursions to Ni’ihau, Kaua’i, Maui, and Hawai’i, Nelson was
able to explore only the island of Hawai’i. The specimens from these voyages
are housed at the Natural History Museum in London. Archibald Menzies and
Albert Chamisso also were early collectors of Hawaiian plants. Menzies
explored five of the Hawaiian Islands from 1788 to 1794 (W. L. Wagner et al,

1999). Chamisso collected in the 1810s on O’ahu and later published species

descriptions in the journal Linnaea (Robinson, 1912a).

Charles Gaudichaud was the botanist aboard Louis de Freycinet’s voyage of
the Uranie that explored O’ahu, Maui, and Hawai’i for twenty days in 1819,
although only seven days were spent on land (St. John and Titcomb, 1983).
Gaudichaud collected 4,175 specimens throughout the journey (1817-1820),
but unfortunately 2,500 of those were lost in a shipwreck. In 1826, he
published his account of Hawaiian ferns and lycoph5rtes in Botanique du
Voyage autourdu monde (Gaudichaud, 1826). He included descriptions for 52
genera and 268 species of ferns and lycophytes. Of these, 17 genera and 37
species were from the Hawaiian Islands.

Between 1825 and 1834, James Macrae, George T. Lay, and David Douglas
made collections of Hawaiian ferns and lycophytes (Robinson, 1912a; W. L.
Wagner et al, 1999). The botanist William Brackenridge visited the Hawaiian
Islands from 1840—1841, as part of the United States Exploring Expedition
under the commandof Charles Wilkes (W. L. Wagner et al, 1999). Throughout
the expedition, he recorded numerous ferns and lycophytes and published
brief descriptions for all species, and he also included 46 plates with detailed
illustrations (Brackenridge, 1971). Unfortunately the majority of the copies of
this publication were destroyed in a fire and only 12 copies were salvaged
(Robinson, 1912a). Images of Brackenridge’s plates may be viewed at the
Smithsonian Institution Libraries website: http://www.sil.si.edu/imagegalaxy/
imageGalaxy_MoreImages.cfm?book_id=19-24a.

Several enumerations and diagnostic keys of Hawaiian ferns were made
between 1864 and 1887. William T. Brigham and Horace Mann visited Kaua’i,
O’ahu, Maui, Moloka’i, and Hawai’i and made a checklist of 113 fern species
(Robinson, 1912a). John M. Lydgate (1873) published a synopsis of Hawaiian
ferns that included descriptions of 24 genera and keys to 111 taxa. Derby
(1875) published a checklist that included 124 fern and 15 lycophyte taxa.
Several years later, Edward Bailey (1883) wrote a summary of the Hawaiian
ferns that included 149 species, each with descriptions and several with
elevational and habitat data, although no identification keys were included.
Lorenzo G. Yates (1887) published an enumeration of Hawaiian ferns (129
species) that lacked species descriptions, but which incorporated some habitat

and elevational information for most species.

William Hillebrand (1888) spent 20 years in the Hawaiian Islands working as

a physician and developing his skills as a botanist. At the time of his death in
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S. Wagner. In 1981, he presented a checklist of approximately 180 fern and

lycophyte taxa (W. H. Wagner, 1981). Seven years later he reported 198 taxa,

172 native (118 endemic) and 26 naturalized, although he acknowledged
uncertainties about the exact total number of taxa (W. H. Wagner, 1988).

The two most recent Hawaiian fern and lycophyte floras are from Kathy

Valier (1995) and Daniel D. Palmer (2003). Valier did not treat all the Hawaiian
ferns and lycophytes, but rather provided descriptions for 61 of the most
commonly encountered taxa. She reported, in accordance with W. H. Wagner
(1988), about 200 fern and lycophyte taxa, 172 being native. The most up-to-

date and comprehensive Hawaiian fern and lycophyte flora is that of Palmer

(2003), which included descriptions of fern and lycophyte families, genera,

and species along with keys to genera and species and numerous illustrations.

Palmer recognized 73 genera and 221 taxa (including hybrids) of Hawaiian
ferns and lycophytes. The species descriptions highlight characters that

separate each species from similar species and include information on
synonyms, current distribution, habitat, elevation, ethnobotanical knowledge,
and vernacular names. Palmer was able to record the variability found
throughout Hawaiian ferns and lycophytes by observing numerous specimens
in the field and in herbaria and including first-hand observations of many type
specimens.

Current Treatment

The Hawaiian Islands have representatives from all major lineages of
monilophytes except the Equisetopsida and from all three lineages of
lycophytes. The endemic fern genera of the Hawaiian Islands have long been
thought to consist of Adenophorus (Polypodiaceae), Diellia (Aspleniaceae),
and Sadleria (Blechnaceae). [N.B. Authorities for all Hawaiian taxa are given
in Appendix 1.] However, molecular work by Schneider et al. (2004a, 2005)
supported Diellia as a monophyletic clade nested within Asplenium
(Aspleniaceae), therefore decreasing the number of endemic fern genera to
two. This classification is recognized in the majority of recent treatments
(Christenhusz et al, 2011; Smith et al, 2006, 2008; Snow et al, 2011; Viane
and Reichstein, 1991). There are presently 144 native fern species (167 taxa)

and 15 native lycophyte species (16 taxa), not including hybrids in the
Hawaiian Islands. The genera with the most Hawaiian fern taxa are Asplenium
(29 taxa), Dryopteris (20 taxa), and Adenophorus (12 taxa). A synopsis of the

statistics of the Hawaiian fern and lycophyte flora is given in Table 1.

New Fern Records in the Hawaiian Islands

Several new state and island records of native and naturalized ferns have
been published since Palmer’s flora (2003), including seven new state records

of naturalized ferns (Table 2). In addition, 20 new island records have been
reported, most of which are also naturalized ferns. One new island record of a

native species is of the endemic Asplenium haleakalense, which was
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federally listed or proposed for listing. As discussed later, the presumed
extinct fern, Asplenium dielmannii, was also rediscovered on Kaua’i
(Aguraiuja and Wood, 2003}.

Another rediscovery on Kaua’i is that of Ctenitis squamigera, a species

previously known from all main Hawaiian Islands with the exception of

Kaho’olawe and Ni’ihau. It was last collected on Kaua’i in the late 1800’s and
thus presumed extinct on the island until its rediscovery in two separate

locations in 2011 (K. Wood, 2012). Pteris lidgatei was rediscovered on the

island of Moloka’i (Oppenheimer, 2007). Its last known collection on Moloka’i

was in 1912, and since then had been considered extinct on the island

(Oppenheimer, 2007; Palmer, 2003; W. H. Wagner et ah, 1999). On Moloka’i,

eight individuals are known from a single population (USFWS, 2009b).

An interesting island record is that of Psilotum nudum (Psilotaceae).

Although present on all main Hawaiian Islands including Ni’ihau and
Kaho’olawe, P. nudum was never reported from any Northwestern Hawaiian
Island (Palmer, 2003). A collection of P. nudum made in 1923 from Midway
Atoll was discovered in 2008 in the collections of the Herbarium Pacificum

(Kennedy et al., 2010). Two other possible island records, based on herbarium

specimens, are of Doryopteris angelica (Pteridaceae) and D. takeuchii.

Yesilyurt (2005) proposed that the endangered Kaua’i endemic, Doryopteris

angelica, has a more extensive distribution than had been previously reported

(Palmer, 2003) occurring on O’ahu, Moloka’i, and Lana’i. She also determined

a range extension for the endangered (USFWS, 2012a) Doryopteris takeuchii, to

the island of Lana’i, previously thought to be endemic to Diamond Head Crater

on O’ahu. It is imperative to note that Yesilyurt’s (2005) conclusions were

based on relatively few older herbarium specimens (5 specimens of D.

takeuchii and 11 specimens of D. angelica), and she did not observe the type

specimens for either species. For these reasons and because both of these ferns

are currently federally listed endangered species it is important that new field

observations be made to assess the current distribution of these two species

before we accept the range extensions proposed by Yesil)mrt (2005).

Newly Described Hawaiian Fern Taxa

Only one native species, Cyclosorus pendens (syn. Pneumatopteris pendens-,

Thelypteridaceae), has been described since Palmer’s (2003) manual was

published (Palmer, 2005). This species is found on Kaua’i, O’ahu, Moloka’i,

Maui, and Hawai’i at elevations of 368-1220 m and is most similar

morphologically to C. sandwicensis (Palmer, 2005). Characters that define C.

pendens are a habitat of damp, mossy rocks often near streams and pendent,

lanceolate leaves with obtuse pinnae and rachises and costae that are densely

covered with hairs (Palmer, 2005).

Another species not included in Palmer (2003) is Deparia cataracticola

(Athyriaceae), of which the author was unaware when his book was in press

(D. Palmer, pers. comm.). This species is endemic to Kaua’i and is found on

wet, mossy cliffs in waterfalls, a habitat similar to where the extinct D.
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Table 3. Current distribution of naturalized fern and lycophyte taxa in the Hawaiian Islands.

O Mo L Ka

Adiantum hispidulum

Marsilea minuta *

Nephrolepis brownii

Nephrolepis falcata ‘Furcans’

Nephrolepis hirsutula ‘Super

Pblebodium aureum
Phymatosorus grossus

Phymatosorus scolopendiia *

Pityrogramma austroamericai

Pityrogramma calomelanos

Platycerium bifurcatum

Platycerium superbum
Pteris tremula *

Pyrrosia piloselloides
*

Salvinia molesta

Selaginella kraussiana

Selaginella stellata

Selaginella umbrosa

Sphaeropteris cooperi

Tectaria incisa

* indicates new state record subsequ

Hawaiian Island abbreviations: N
Ma=Maui; Ka=Kaho’olawe; H=Haw

Blechnum orientale (Blechnaceae) was discovered naturalized in two

locations on the island of O’ahu in 2010 (Lau and Frohlich, 2012). It is native

to tropical Asia, Australia, and several Pacific Islands (Chambers and Farrant,

2001; Chiou et al, 1994). Diagnostic characters include rhizomes that are short.
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preserved in the “Godet herbarium,” although Robinson (1912a) reported that

no such herbarium was known. Further investigation into the location of this

specimen has been unsuccessful, although other collections from the Godet
herbarium have been found at the Botanic Garden and Botanical Museum
Berlin-Dahlem herbarium (B). The most recent record of Marsilea minuta was
made in 1994 when it was found growing in taro patches at the Hawai’i Nature

Center in Makiki Valley on O’ahu (Wilson, 2002, 2003). Marsilea minuta is

native to Africa, Australia, India, and Southeast Asia (Jacona and Johnson,

2006)

. It is morphologically similar to the endemic M. villosa, which also has

an aquatic habit, pinnae that are clover-like (divided into four equal pinnae),

and sori enclosed in hardened sporocarps located at the bases of long stipes.

This naturalized species is readily distinguished from the endemic species by
its usually glabrous blades (sometimes with a few scattered hairs) with crenate

pinnae margins (entire margins in aquatic forms) (Jacona and Johnson, 2006),

in contrast with the glabrous blades and slightly denticulate pinnae margins of

M. villosa (Johnson, 1986; Palmer, 2003). Furthermore, the naturalized species

has roots located at nodes and internodes (Jacona and Johnson, 2006), whereas

M. villosa has roots restricted to the nodes (Johnson, 1986).

Two populations of Phymatosorus scolopendria (Polypodiaceae) were

reported on Maui (Oppenheimer, 2006). A collection of this species was made
[Oppenheimer Gr Hansen H80308, BISH), but cannot be located for verification.

Phymatosorus scolopendria is native to tropical Africa and Asia, Australia,

and the Pacific (Brownlie, 1977). This species closely resembles and can easily

be mistaken for a commonnaturalized fern, P. grossus, but is distinguished by

its epiph3^ic habit (vs. terrestrial), smaller size, and fewer laminar lobes

(Brownlie, 1977).

Pyrrosia piloselloides was found naturalized in a 2-3 acre area in the

Woodlawn section of Manoa Valley on the island of O’ahu in 2010 (Lau and

Frohlich, 2012). This species is native to China, India, and Malesia

(Ravensberg and Hennipman, 1986). Pyrrosia piloselloides is a small,

epiphytic, colony-forming fern diagnosable by its sterile succulent leaves

reaching 1-7 cm long, fertile linear leaves from 4-16 cm long, and linear,

submarginal sori (Hovenkamp, 1986).

Pteris tremula was first reported as naturalized on Maui (Oppenheimer,

2007)

, when it was noted as becoming widespread throughout the central Kula

areas at elevations from 914 to 1220 m. No further report has been found

concerning its distributional status in the Hawaiian Islands. This species is

native to Australia, New Zealand, and the Fiji Islands; it is identified by its

erect leaves that attain one meter in length and blades that are 2-4 times

pinnately divided with linear, toothed pinnules (Kramer and McCarthy, 1998).

Taxonomic Updates

Smith et al. (2006) revised the familial classification for all extant ferns

based on the results of numerous molecular and morphological studies. They

recognized 37 families with approximately 265 to 312 genera. A more recent
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classification for extant ferns and lycophytes by Christenhusz et al. (2011)
built upon the classification of Smith et al. (2006) with recent phylogenetic
studies. Christenhusz et al. (2011) recognized 3 families with 5 lycophyte
genera and 45 families with approximately 280 fern genera. Snow et al. (2011)
addressed the need to update the taxonomy and nomenclature of the
Hawaiian ferns and lycophytes. Their treatment primarily followed the
classification by Smith et al. (2006, 2008). Rothfels et al. (2012b) reexamined
the classification of the Eupolypods II and recognized 10 families with 36
genera. A recent classification of the Lycopodiaceae by 011gaard (2012)
accepts 9 Neotropical genera. Although these publications clarify the
classification of extant ferns and lycophytes, it is important to note that
many fern and lycophyte genera lack molecular studies and are in need of
phylogenetic analyses to assess proposed generic delimitations (Christenhusz
et al., 2011; Smith et al., 2006). Below, we summarize recent taxonomic and
nomenclatural changes and problems that still require further study for
Hawaiian fern taxa.

Ophioglossaceae. —One example of fern genera in need of further phylogenetic
analysis is within the family Ophioglossaceae. The majority of treatments
include Sceptridium within the genus Botrychium, and Ophioderma within
Ophioglossum (Christenhusz et al, 2011; Smith et al., 2006, 2008). However, a
molecular study by Hauk et al. (2003), using plastid DNAsequences from rbcL
and trnL-F, showed strong support for the segregation of Sceptridium and
Ophioderma as distinct genera. Snow et al. (2011) included Sceptridium
within Botrychium and did not address the segregation of Ophioderma.
Further phylogenetic analyses are needed to resolve these issues.

Blechnaceae.— Another example of uncertain generic boundaries is evident
with the circumscription of Blechnum, in which Shepherd et al. (2007)
determined Blechnum to be paraphyletic and including Doodia and Sadleria. In
accordance with earlier work by Cranfill (2001), Sadleria, an endemic Hawaiian
genus, was found nested within Blechnum. However, S. cyatheoides was the
only species of the genus included in the study and its placement had only weak
support. Christenhusz et al. (2011) accept the genus Sadleria, but state that the
status is not clear due to Blechnum being likely paraphyletic. Rothfels et al.

(2012b) accept the genus Sadleria based on the inferred phylogeny of Rothfels
ef al. (2012a). Strong support was found for Doodia as a monophyletic group
within Blechnum with B. brasiliense Desv. as the sister species (Shepherd et al.,

2007). Further analyses of Doodia are needed before making taxonomic changes
because only six of the 15-18 species of Doodia were sampled, including only
one of the two Hawaiian endemic species [D. kunthiana). In addition, only one
small region of plastid DNA was sequenced [tmL-F) and results differed
depending on how the data were analyzed. Furthermore, according to the
maximum likelihood tree of Shepherd et al. (2007), Blechnum brasiliense could
be placed within Doodia to produce a monophyletic genus. Rothfels et al.

(2012b) conserve the genus Doodia, whereas Christenhusz et al. (2011)
recognize Doodia within the genus Blechnum.
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the monophyly of Oreogrammitis. Work is in progress to further resolve the

generic circumscriptions within Grammitis s. 1. (Sundue et al., unpublished).

Thus, the placement of the Hawaiian members of Grammitis s. 1. is currently

unclear, although the Hawaiian species clearly do not belong to Grammitis s. s.

due to the lack of black, sclerified leaf margins. Wetreat the Hawaiian species

here as within Oreogrammitis pending further study.

Ranker et al. (2004) found Lellingeria to be divided into two non-sister

clades; one including the L. apiculata (Kunze ex Klotzsch) A. R. Sm. & R. C.

Moran and L. myosuroides (Sw.) A. R. Sm. & R. C. Moran groups (sister to

Melpomene A. R. Sm. & R. C. Moran) and the other including the L. mitchelliae

(Baker) A. R. Sm. & R. C. Moran group, now called Leucotrichum Labiak, (sister

to Alansmia M. Kessler, Moguel, Sundue and Labiak) (Kessler et al, 2011;

Rouhan et al, 2012). Lellingeria saffordii, the sole Hawaiian representative,

is an endemic species that occurs on all major islands except Ni’ihau and

Kaho’olawe. It is nested phylogenetically within the L. myosuroides group,

which has recently been described as the new genus Stenogrammitis (Labiak,

2011), and thus the Hawaiian species is treated here as S. saffordii.

Pteridaceae. —Ceratopteris is represented in the Hawaiian Islands only by the

naturalized species, C. thalictroides, which is found on Kaua’i, O’ahu, and

Hawai’i (Imada, 2007; Palmer, 2003). Species in the genus are generally

polymorphic and this is especially so with C. thalictroides (Masuyama and
Watano, 2010). The genus has been variously recognized as including 11

species (e.g,, Christensen, 1906), four species (Lloyd, 1974), with Lloyd

lumping four previously described species into C. thalictroides, and 3 species

(Tryon and Tryon, 1982). Masuyama and Watano (2010) proposed that five

taxa be segregated from C. thalictroides based on differences in the nucleotide

sequences of plastid DNA, cytological evidence, and morphological differenc-

es (Masuyama et al., 2002; Masuyama and Watano, 2005; Masuyama, 2008).

The Ceratopteris found in the Hawaiian Islands included a newly described

taxon, C. gaudichaudii var. vulgaris, also known from China, Guam, Japan,

Korea, Nepal, and Taiwan (Masuyama and Watano, 2010). Masuyama and
Watano (2010) examined two specimens from O’ahu and determined Hawaiian
members to be this new variety. Although C. gaudichaudii var, vulgaris occurs
on O’ahu, it is important to note that additional Ceratopteris taxa may be
present in the Hawaiian Islands; further study is needed.

Distribution

The majority of fern and lycophyte taxa are found on six of the eight main
Hawaiian Islands (i.e., Kaua’i, O’ahu, Moloka’i, Lana’i, Maui, and Hawai’i),
with few found on Ni’ihau and Kaho’olawe (Figure 1). Two species, the
endemic Doryopteris decipiens and the indigenous Psilotum nudum are
distributed on all eight main Hawaiian Islands. [NB: Indigenous is defined
here as taxa that are native to a particular area, but are also native elsewhere.]
In total there are 140 endemic fern and lycophyte taxa, representing
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Fig. 2. Endemic fem taxa on each main Haw

approximately 77% of the 183 native taxa. This level of endemism is high
compared to other oceanic islands, which usually have endemic rates of less

than 50% (Moran, 2008). The greatest numbers of endemic fem and lycophyte
taxa are found on Kaua’i and Maui (Figure 2). Despite the high level of island-

wide endemism, Hawaiian ferns and lycophytes have relatively low numbers
of single-island (28 taxa) and two-island (19 taxa) endemics (Figure 3). Only
Kaua’i, O’ahu, and Maui have single-island endemics, with Kaua’i harboring

the greatest number (17 taxa). The majority of taxa that are restricted to two
islands are found on Maui (15 taxa) and Hawai’i (12 taxa).

in the eight main Hawaiian Islands. The
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1 ferns and lycophytes of dry habitats.

Adiantum hispidulum

Asplenium adiantum-nigrum
Asplenium aethiopicum *

Asplenium dielerectum

Asplenium caudatum
Asplenium nidus

Asplenium normale
Asplenium trichomanes subsp. dt

Blechnum appendiculatum
Cheilanthes viridis

Cyrtomium caryotideum

Cyrtomium falcatum
Doodia kunthiana

Doryopteris decipiens

Doryopteris decora

Doryopteris takeuchii

Dryopteris fuscoatra var. fuscoatr
Lepisorus thunbergianus

Lycopodium venustulum var. vert

Microlepia speluncae

Microlepia strigosa var. strigosa

Nephrolepis brownii

Pellaea temifolia

500-1700

200-1000

40-610

375-1680

1200-2700

30-560

10-700

300-2100

0-1525

90-1220

30-915

120-700

100-120

500-2100

10-2100

1220-2440

480-1280

0-1770

425-1830

600-3500

0-700

45-1525

0-1000

340-2450

450-1920

Elevational Ranges and Habitat

The majority of Hawaiian ferns and lycophytes occur in high elevation
mesic-wet to wet forests (MacCaughey, 1918; Palmer 2003; W. H. Wagner,
1995). Approximately 31 fern and lycophyte taxa occur in dry habitats, defined
as areas receiving 1200 mmor less of annual rainfall (Gagne and Cuddihy,
1999) (Table 4). Coastal elevations, defined by Gagne and Cuddihy (1999) as 0-^

300 m, harbor approximately 48 fern and lycophyte taxa, although many of
these taxa are also distributed in higher elevations (Palmer, 2003). The native
species with the lowest elevational range is Ophioglossum polyphyllum
(Ophioglossaceae), occurring at 2-160 m. This species is seasonally common,
appearing only after heavy rains in sand dunes, grasslands, and lava cobble
(Palmer, 2003). Native species that occur at some of the highest elevations (above
3000 m) include: Asplenium adiantum-nigrum (Aspleniaceae), Cystopteris
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Summary of fern and lycophyte ti

Terrestrial

Lithophytic

Epiphytic*

Epigeous

39 ( 20 . 75 )

9 ( 25 . 00 )

15 ( 22 . 73 )

douglasii (Cystopteridaceae), Pellaea ternifolia [Pteridaceae), and Polystichum
haleakalense (Dryopteridaceae).

The majority of Hawaiian ferns are terrestrial, although many are epiphytic
and occur mostly in high elevation, wet forests (Table 5). Several species are

restricted to aquatic habitats, including the endangered endemic water clover

fern, Marsilea villosa and the rare lycophyte, Isoetes hawaiiensis (Isoetaceae).

Other interesting habitats include those that are epigeous (growing above, but
near the surface of the ground in moss mats at the base of trees) and
lithoph

5^ic/epipetric (growing on rocks). Only three taxa have an epigeous

habit, and all are within the endemic genus Adenophorus: A. epigaeus, A.

tamariscinus var. tamariscinus, and A. tripinnatifidus. Several examples of

lithophytic species include Asplenium dielerectum, Cyclosorus boydiae, C.

pendens, and Doryopteris takeuchii.

Origins of the Hawaiian fern and lycoph 3^e flora

The original number of colonizing species of angiosperms to the Hawaiian
Islands is estimated to have been a minimum of 291 species (Sakai et ah, 1995),

which gave rise to approximately 1032 native species (W. L. Wagner, pers.

comm, and see updates at W. L. Wagner et ah, 2005-) in the flowering plant

flora (i.e., an average of —3.6 derived species per colonizing ancestor). Weused

data from molecular phylogenetic studies and/or information on the

geographical distribution of species and genera to estimate the origins of 78

taxa or lineages (33 endemic and 45 indigenous) of Hawaiian ferns and

lycoph 3des (Appendix 2). Molecular phylogenetic data were available for 22

taxa and/or lineages (see references cited in Appendix 2). We inferred the

origin of the remaining 56 taxa and/or lineages based on the current

distribution of the species (i.e., for indigenous species of limited distribution

outside of the Hawaiian Islands) or of the genus (i.e., for Hawaiian endemics

with congeneric species of limited distribution outside of the Hawaiian

Islands). The 78 taxa or lineages comprise 103 taxa in total, thus there are an

average of —1.3 extant taxa per inferred colonizing species (Table 6 and
Appendix 2). Weestimate that the majority of Hawaiian fern and lycophyte
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Table 8.

wild pop
Reported individuals of federally ] 1 endangered Hawaiian ferns and lycophytes in

Adenophorus penen.

Asplenium dielmannii

Asplenium dielpallidum

Asplenium peruvianum var. insulare

: squamigCtenit

Diplai

Doryopteris angelica

15-123

12

278

1148

234-242

~65
29-54

50-100

32-17

thousands

51

USFWS,2010a

USFWS,2009c

USFWS,2011a

K. Wood, pers. <

USFWS,2008

USFWS, 2009d

USFWS,2010b

USFWS,201 Id

USFWS,201 le

USFWS,2009e

USFWS,201 If

USFWS,2009b

In 2005, DOFAWand the Division of Aquatic Resources (DAR) within the

Department of Land and Natural Resources (DLNR) developed a Comprehen-
sive Wildlife Conservation Strategy (CWCS) to review the status of the native

terrestrial and aquatic species in the Hawaiian Islands (Mitchell et al, 2005).

The CWCSidentifies the Hawaiian species of greatest conservation need
(SGCN) and provides strategic plans for their conservation. The criteria CWCS
used to determine a SGCNneed may he found at: http://www.state.hi.us/

dlnr/dofaw/cwcs/process_strategy.htm. The CWCSincludes 22 ferns and 3

lycoph3^es as species of greatest conservation need (Table 7). Eight of these

species are listed as SGCNbecause they play an important role in their native

habitats as either a dominant member of the native plant community or by

hosting or providing habitat for other native species (Mitchell et al., 2005).

Along with these species, three genera {Cibotium, Dryopteris, and Elaphoglos-

sum] also have this designation (Mitchell et al., 2005).

The Plant Extinction Prevention (PEP) program of Hawai’i reported nine fern

taxa and one lycophyte with less than 50 individuals remaining in wild

populations: Adenophorus periens, Asplenium dielerectum, A. dielmannii, A.

dielpallidum, Asplenium peruvianum var. insulare, Diplazium molokaiense,

Doryopteris angelica, Dryopteris crinalis var. podosora, Huperzia stemmer-

manniae, and Pteris lidgatei (PEP, 2011). Approximate numbers of currently

known individuals of endangered Hawaiian ferns have been compiled from

reports of the USFWSand additional resources (Table 8).

Extinct Hawaiian Ferns

W. L. Wagner et al. (2005-) reported three ferns and one lycophyte from the

Hawaiian Islands as extinct (Table 7). A single plant of one previously
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Appendix 1. Checklist for the native and naturalized ferns and lycophytes of the
Hawaiian Islands. The checklist follows the linear sequence for extant ferns
and lycophytes by Christenhusz et al (2011) with several modifications
(Rothfels et al, 2012b).

® endemic; ^ indigenous: naturalized

Hawaiian Island abbreviations: N=Ni’ihau; K=Kaua’i; 0=0’ahu; Mo=
Moloka’i; L=Lana’i; Ma=Maui; Ka=Kaho’olawe; H=Hawai’i

(ex) = extinct

synonyms listed are those that represent updates subsequent to Palmer
(2003)

Lycophytes

1. Lycopodiaceae P. Beauv. ex Mirb.

Huperzia Bemh.

® Huperzia erosa Beitel & W. H. Wagner

Distribution: K/O/Mo/L/Ma/H

^Huperzia erubescens (Brack.) Holub

Distribution: K/O/Mo/Ma/H

^Huperzia filiformis (Sw.) Holub

Distribution: K/O/Mo/L/Ma/H

^Huperzia haleakalae (Brack.) Holub

Huperzia mannii (Hillebr.) Kartesz & Gandhi

Distribution: K (ex)/Ma/H

^ Huperzia nutans (Brack.) Rothm.

Distribution: K (ex)/0

Distribution: K/O/Mo/L/Ma/H

zia serrata (Thunb. ex Murray) Trevis.

Distribution: K/O/Mo/L/H

H. Wagner & Hobdy) Kartesz

Distribution: Ma/H

^ Huperzia subintegra (Hillebr.) Beitel & W. H. Wagner

Distribution: K/O/Mo/Ma

^Lycopodiella cemua (L.) Pic. Serm.

Distribution: K/O/Mo/L/Ma/H
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Lycopodium L.

^Lycopodium venustulum Gaudich. var. venustulum

Distribution: K/O/Mo/L/Ma/H

^ Lycopodium venustulum Gaudich. var. verticole W. H. Wagnei

Distribution: H

2. Isoetaceae Rei

® Isoetes hawaiiensis W. C. Taylor & W. H. Wagner

Distribution: Ma/H

3. Selaginellaceae Willk.

^Selaginella arbuscula (Kaulf.J Spring

Distribution: K/O/Mo/L/Ma/H

note; Selaginella arbuscula was previously considered an

occurring in the Society Islands, Ualan, Santa Cruz Island

(Vanikoro), and the Marquesas Islands (Hassler and Swale, 2003).

® Selaginella deflexa Brack.

Distrihution; K/O/Mo/Ma/H

Selaginella kraussiana (Kunze) A. Braun

Distribution: O/Ma/H

Selaginella stellata Spring

Distribution: H

Distribution: H

Sceptridium Lyon

^ Sceptridium subbifoliatum (Brack.) Lyon

Distribution: K (ex)/0 (ex)/Mo (ex)/L (ex)/Ma

Ophioderma (Blume) Endl.

Ophioderma pendulum (L.) C. Presl

' subsp. falcatum (C. Presl) R. T. Clausen

(ex)/H (ex)

Distribution; K/O/Mo/L/Ma/H
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Ophioglossum L.

tion: 0/Mo/Ma/H

: K/O/H

ilatum Hook.

Distribution: K/O/Mo/L/Ma/H

^Ophioglossum polyphyllum A. Braun

Distribution: K/O/Mo/L (ex)/Ka/Ma/H

Psilotaceae J.W.Griff. & Henfr.

^Psilotum complanatum Sw.

Distribution: K/O/Mo/L/Ma/H

^Psilotum nudum (L.) P. Beauv.

Distribution: N/K/O/Mo/L/Ka/Ma/H

3. Marattiaceae Kaulf.

Angiopteris Hoffin.

Angiopteris evecta (G. Forst.) Hoffin.

Distribution: K/O/Mo/L/Ma/H

1 douglasii (C. Presl) Baker

istribution: K/O/Mo/L/Ma/H

4. Hymenophyllaceae Mart.

Callistopteris Copel.

^ Callistopteris baldwinii (D. C. Eaton) Copel.

Distribution: K/O/Mo/L/Ma/H

S3m. Vandenboschia draytoniana (Brack.) Copel.

Distribution: K/O/Mo/L/Ma/H

^Crepidomanes minutum (Blume) K. Iwats.

Syn. Gonocormus

Distribution: K/O/Mo/L/Ma/H
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^Crepidomanes proliferum (Blume) Bostock

Syn. Gonocormus prolifer (Blume) Prantl

Distribution: Ma/H

Hymenophyllum Sm.

^ Hymenophyllum lanceolatum Hook. & .

Syn. Sphaerocionium lanceolatui

Distribution: K/O/Mo/L/Ma/H

. & Am.) Copel.

Syn. Sphaerocionium obtusum (Hook. & Am.) Copel.

Distribution: 0/Mo/L/Ma/H

^ Hymenophyllum recurvum Gaudich.

Syn. Mecodium recurvum (Gaudich.) Copel.

Distribution: K/O/Mo/L/Ma/H

Vandenhoschia Copel.

^ Vandenhoschia cyrtotheca (Hillebr.) Copel.

Distribution: K/O/Mo/L/Ma/H

^ Vandenhoschia davallioides (Gaudich.) Copel.

Distribution: K/O/Mo/L/Ma/H

Distribution: K

icranopteris Bemh.

Distribution: K/O/Mo/L/Ma/H

Diplopterygium (Diels) Nakai

® Diplopterygium pinnatum (Kunze) Nakai

Distribution: K/O/Mo/L/Ma/H

® Sticherus owhyhensis (Hook.) Chi ng

Distribution: K/O/Mo/L/Ma/H

Lygodiaceae M. Roem.

Lygodium Sw.
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Schizaea Sm.

^ Schizaea robusta Baker

Distribution: K/O/Mo/L/Ma/H

tiarsileaceae Mirb.

Marsilea L.

Marsilea minuta L.

Syn. Marsilea crenata C. Presl

Distribution: O

^ Marsilea villosa Kaulf.

Distribution: N/O/Mo

lalviniaceae Martinov

Salvinia molesta D. S. Mitch.

Distribution: 0/H

Azalia Lam.

Azalia filiculaides Lam.

Distribution: K/O/Mo/L/Ma/H

ibotiaceae Korall

Cibatium chamissai Kaulf.

Distribution: 0/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

^ Cibatium menziesii Hook.

Distribution: K/O/Mo/L/Ma/H

® Cibatium nealiae O. Deg.

Distribution: K

. Cyatheaceae Kaulf.

^ Sphaerapteris caaperi (Hook, ex F. Muell.) R. M. Tryon

Distribution: K/O/L/Ma
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12. Dicksoniaceae M.R. Schomb.

Dicksonia L’Her.

Dicksonia fibrosa Colen

Distribution: H

13. Lindsaeaceae C. Presl ex M.R. Scbomb.

Lindsaea ensifolia Sw.

Distribution: K/O/Mo/Ma/H

Lindsaea repens (Bory) Tbwaites

® var. macraeana (Hook. & Am.) C. Cbr

Distribution: K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

Dennstaedtiaceae Lotsy

Hypolepis Bemb.

Hypolepis hawaiiensis Brownsey

^ var. hawaiiensis

Distribution: K/O/Mo/L/Ma/H

Distribution: Ma

Microlepia C. Presl

^ Microlepia speluncae (L.) T. Moore

Distribution: K/O/Mo/Ma/H

Microlepia strigosa (Tbunb.) C. Presl

® var. mauiensis (W. H. Wagner) D. D. Palmer

Distribution: Ma/H

Distribution: K/O/Mo/L/Ma/H

Pteridium Gled. ex Scop.

Pteridium aquilinum (L.) Kubn

Distribution: K/O/Mo/L/Ma/H
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15. Pteridaceae E. D. M. Kirchn.

Adiantum L.

Adiantum ‘Edwinii’

Distribution: O/L/Ma

* Adiantum capillus-veneris L.

Distribution: N/K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ka/Ma/H

antum raddianum C. Presl

Distribution: K/O/Mo/L/Ma/H

Distribution: O/Mo/Ma

Distribution: K/O/H

Distribution: K/O/L/Ma/H

^ Coniogramme pilosa (Brack.) Hieron.

Distribution: K/O/Mo/L/Ma/H

Doryopteris J. Sm.

® Doryopteris angelica K. R. Wood& W. H. Wagner

® Doryopteris decipiens (Hook.) J. Sm.

Distribution: N/K/O/Mo/L/Ka/Ma/H

^ Doryopteris decora Brack.

Distribution: K/O/Mo/L/Ka/Ma/H

^ Doryopteris takeuchii (W. H. Wagner) W. H. Wagner

Distribution: O

Haplopteris C. Presl

'Haplopteris elongate (Sw.) E. H. Crane

Distribution: K/O/Mo/L/Ma/H



AMERICANFERNJOURNAL: VOLUME103 NUMBER2 (2013)

^Pellaea temifolia (Cav.) Link

Distribution: K/O/Mo/L/Ma/H

gramma Link

Pityrogramma austroamericana Domin

Distribution: N/K/O/Mo/L/Ka/Ma/H

Pityrogramma calomelanos (L.) Link

Distribution: N/K/O/Mo/L/Ka/Ma/H

Distribution: K/O/Mo/L/Ma/H

‘Pferis excelsa Gaudich.

Distribution: K/O/Mo/L/Ma/H

Pteris hillebrandii Copel.

Distribution: K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

® Pteris lidgatei (Hillebr.) Christ

Distribution: O/Mo/Ma

Pteris tremula R. Br.

: K/O/Mo/L/Ma/H

Cystopteridaceae (Payer) Shmakov

^ Cystopteris douglasii Hook.

Distribution: Ma/H

^ Cystopteris sandwicensis Brae

Distribution: K/O/L/Ma

Asplenium L.

® Asplenium acuminatum Hook. & Am.

Distribution: K/O/Mo/L/Ma/H
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Distribution: K/O/Mo/L/Ma/H

^Asplenium aethiopicum (Bunn, f.) Bech.

Distribution: K/O/Mo/L/Ma/H

Syn. Asplemum horndum KauU. v^. glabratum (W. J. Rob.) D. D.

Distribution: K/O/Mo/L/Ma/H

Asplenium contiguum Kaulf.

Distribution: K/O/Mo/L/Ma/H

® var. hirtulum C. Chr.

Distribution: K/Ma

^ Asplenium dielerectum Viane

Syn. Diellia erecta Brack.

Distribution: O/Mo/L (ex)/Ma/H

^ Asplenium dielfalcatum Viane

S3m. Diellia falcata Brack.

Distribution: O

® Asplenium diellaciniatum Viane

Distribution: K

Syn. Diellia mannii (D. C. Eaton) W. J. Rob.

Distribution: K

Syn. Diellia pallida W. H. Wagner

^Asplenium excisum C. Presl

Distribution: K/O/Mo/L/Ma/H

® Asplenium haleakalense W. H. Wagner

® Asplenium hobdyi W. H. Wagner

Distribution: K/Mo/Ma/H

'Asplenium insiticium Brack.

Distribution: K/O/Mo/L/Ma/H
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Asplenium kaulfussii Schltdl.

Distribution: K/O/Mo/L/Ma/H

® Asplenium leucostegioides Baker

Syn. Diellia leucostegioides (Baker) W. H. Wagner

Distribution: K/O/Mo/L/Ma/H

^ Asplenium macraei Hook. & Grev.

Distribution: K/O/Mo/L/Ma/H

^Asplenium monanthes L.

Distribution: Ma/H

Asplenium nidus L.

Distribution: K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

ium peruvianum Desv.

^ var. insulare (C. V. Morton) E

Distribution: K/O/Mo/L/Ma/H

iC. Chr.

Asplenium sphenotomum Hillebr.

Distribution: K/O/Mo/L/Ma/H

Asplenium trichomimes L.

® subsp. densum (Brack.) W. H. Wagner

Distribution: Ma/H

Distribution: K/O/Mo/L/Ma/H

® Asplenium unisorum (W. H. Wagner) Viane

Syn. Diellia unisora W. H

Distribution: O

I. Wagner
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18. Thelypteridaceae Ching ex Pic. Serm.

^ Cyclosorus boydiae (D. C. Eaton) W. H. Wagner

Syn. Christella boydiae (D.C. Eaton) Holttum

Distribution: O/Ma

Syn. Christella cyatheoides (Kaulf.) Holttum

Distribution: K/O/Mo/L/Ma/H

Cyclosorus dentatus (Forssk.) Ching

Syn. Christella dentata (Forssk.) Brownsey & Jermy

Distribution: K/O/Mo/L/Ma/H

® Cyclosorus hudsonianus (Brack.) Ching

Syn. Pneumatopteris hudsoniana (Brack.) Holttum

Distribution: K/O/Mo/L/Ma/H

^Cyclosorus interruptus (Willd.) H. Ito

Distribution: K/O/Mo/L/Ma/H

Cyclosorus parasiticus (L.) Farw.

Syn. Christella parasitica (L.) H. L6v.

Distribution: K/O/Mo/L/Ma/H

Syn. Pneumatopteris pendens D. D. Palmer

Distribution: K/O/Mo/Ma/H

^ Cyclosorus sandwicensis (Brack.) Copel.

Syn. Pneumatopteris sandwicensis (Brack.) Holttum

Distribution: K/O/Mo/L/Ma/H

® Cyclosorus wailele (Flynn) W. H. Wagner

Syn. Christella wailele (Flynn) D. D. Palmer

Distribution: K

Macrothelypteris (H. It6) Ching

Macrothelypteris torresiana (Gaudich.) Ching

Distribution: K/O/Ma/H

® Pseudophegopteris keraudreniana (Gaudich.) Holttum

Distribution: K/O/Mo/L/Ma/H
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Thelypteris Schmidel

^ Thelypteris globulifera (Brack.) C. F. Reed

Syn. Amauropelta globulifera (Brack.) Holttum

Distribution: K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

^ Blechnum orientale L.

Distribution: O

^ Doodia kunthiana Gaudich.

Distribution: K/O/Mo/L/Ma/H

^ Doodia lyonii O. Deg.

Distribution: K/O/Ma/H (ex)

Sadleria Kaulf.

® Sadleria cyatheoides Kaulf.

Distribution: K/O/Mo/L/Ma/H

Distribution: K/O/Mo/L/Ma/H

^ Sadleria souleyetiana (Gaudich.) T. Moon

Distribution: K/O/Mo/L/Ma/H

" Sadleria squarrosa (Gaudich.) T. Moore

Distribution: K/O/Mo/L/Ma/H

^ Sadleria unisora (Baker) W. J. Rob.

20. Ath 3uiaceae Alston

Athyrium Roth

^ Athyrim

Distribution: K/O/Mo/L/Ma/H
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Deparia Hook. & Grev.

^ Deparia fenziiana (Luerss.) M. Kato

Distribution: K/O/Mo/L/Ma/H

^ Deparia kaalaana (Copel.) M. Kato

Distribution: K (ex)/Ma (ex)/H (e>

Distribution: K/Mo/L/Ma/H

Deparia petersenii (Kunze) M. Kato

Distribution: K/O/Mo/L/Ma/H

^ Deparia prolifera (Kaulf.) Hook. & Grev.

Distribution: K/O/Mo/L/Ma/H

Diplazium Sw.

® Diplazium amottii Brack.

Distribution: K/O/Mo/L/Ma/H

Diplazium esculezttum (Retz.) Sw.

Distribution: K/O/Mo/L/Ma/H

Distribution: K (ex)/0 (ex}/Mo (ex)/L (ex)/Ma

Distribution: K/O/Mo/L/Ma/H

21. Dryopteridaceae Herter

® Arachniodes insularis W. H. Wagner

Distribution: K/O/Mo/Ma/H

Ctenitis (C. Chr.) C. Chr.

® Ctenitis latifrons (Brack.) Copel.

Distribution: K/O/Mo/L/Ma/H

® Ctenitis squamigera (Hook. & Am.) Copel.

Distribution: K/O/Mo/L/Ma

Cyrtomium C. Presl

' Cyrtomium caryotideum (Wall. : Hook. & Grev.) C. Presl

Distribution: K/O/Mo/L/Ma/H
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Cyrtomium falcatum (L. f.) C. Presl

Distribution: K/O/Mo/L/Ma/H

Dryopteris Adans.

Dryopteris crinalis (Hook. & Am.) C. Chr.

Distribution: K/O/Mo/L/Ma/H

r. podosora (W. H. Wagner) D. D. Pal

Dryopteris fuscoatra (Hillebr.) W. J. Rob.

Distribution: K/O/Mo/L/Ma/H

Distribution: Ma

Dryopteris glabra (Brack.) Kuntze

® var. alboviridis (W. H. Wagner) D. D. Palmer

Distribution: K

Distribution: K

Distribution: K/O/Mo/L/Ma/H

® var. hobdyana (W. H. Wagner) D. D. Palmer

® var. nuda (Underw.) Fraser-Jenk.

Distribution: K/O/Mo/Ma

^ var. pusilla (Hillebr.) Fraser-Jenk.

var. soripes (Hillebr.) Herat ex Fra

Distribution: K/O/Mo/Ma/H

^ Dryopteris hawaiiensis (Hillebr.) W. J. Rol

Distribution: K/O/Mo/Ma/H

Distribution: K/O/Mo/L/Ma/H
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® Dryopteris rubiginosa (Brack.) Kuntze

Syn. Nothoperanema rubiginosum (Brack.) A.R. Sm. & D. D.

Distribution: K/O/Mo/L/Ma/H

^ Dryopteris sandwicensis (Hook. & Am.) C. Chr.

Distribution: K/O/Mo/L/Ma/H

^ Dryopteris subbipinnata W. H. Wagner & Hobdy

Dryopteris tetrapinnata W. H. Wagner & Hoi

Distribution: Ma

Dryopteris unidentata (Hook. & Am.) C. Chr.

^
var. paleacea (Hillebr.) Herat ex Fra

Distribution: K/O/Mo/Ma/H

Distribution: K/O/Mo/L/Ma/H

^Dryopteris wallichiana (Spreng.) Hyl.

Distribution: K/O/Mo/Ma/H

Schott ex J. Sm.

Elaphoglossum aemulum (Kaulf.) Brack.

Distribution: K/O/Mo/L/Ma/H (ex)

Gaudich.

Distribution: O

^ Elaphoglossum crassifolium (Gaudich.) W. R. And

Distribution: K/O/Mo/L/Ma/H

^ Elaphoglossum fauriei Copel.

Distribution: O/Mo

^Elaphoglossum paleaceum (Hook. & Grev.) Sledge

Distribution: K/O/Mo/L/Ma/H

Distribution: Mo/L/Ma/H

^ Elaphoglossum pellucidum Gaudich.

Distribution: K/O/Mo/Ma/H
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^ Elaphoglossum wawrae (Luerss.) C. Chr.

Distribution: K/O/Mo/Ma/H

Polystichum Roth

Distribution: Ma/H

^ Polystichum haleakalense Brack.

Distribution: Ma/H

^ Polystichum hillebrandii Carruth.

Distribution: Ma/H

Nephrolepidaceae Pic. Serm.

Nephrolepis Schott

Nephrolepis brownii (Desv.) Hovenkamp & Miyam.

Syn. Nephrolepis multiflora (Roxb.) F. M. Jarrett ex C. V. Morton

Distribution: N/K/O/Mo/L/Ka/Ma/H

Distribution: K/O/Mo/L/Ma/H

fa (L.) Schott subsp. hawaiiensis V

Distribution: N/K/O/Mo/L/Ma/H

^ Nephrolepis falcata (Cav.) C. Chr. ‘Furcans’

Distribution: K/O/Mo/L/Ma/H

fuia (G. Forst.) C. Presl ‘Superha’

Tectariaceae Panigrahi

Tectaria Cav.

^ Tectaria gaudichaudii (Mett.) Maxon

Distribution: K/O/Mo/L/Ma/H

Tectaria incisa Cav.

Distribution: K/O/Ma/H

Davalliaceae M. R. Schomb. ex A. B. Frank

^ Davallia fejeensis Hook.

Distribution: O/Ma
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25. Polypodiaceae Bercht. & J. Presl

^ Adenophorus abietinus (D. C. Eaton) K. A. Wilson

Distribution: K/O/L/Ma

^ Adenophorus haalilioanus (Brack.) K. A. Wilson

Distribution: K/O

® Adenophorus hymenophylloides (Kaulf.) Hook. & Grev.

Distribution: K/O/Mo/L/Ma/H

^ Adenophorus oahuensis (Copel.) L. E. Bishop

ns L. E. Bishop

Distribution: K/O (ex)/Mo/L (ex)/Ma (ex)/H

Adenophorus pinnatifidus Gaudich.

Distribution: K/O/Mo/L/Ma/H

^ var. rockii (Copel.) D. D. Palmer

Distribution: K/O/Mo/Ma

Adenophorus tamariscinus (Kaulf.) Hook. & Grev.

® var. montanus (Hillebr.) L. E. Bishop

Distribution: Mo/Ma/H

Distribution: K/O/Mo/L/Ma/H

Grammitis tenella Kaulf.

Distribution: K/O/Mo/L/Ma/H

® Adenophorus tripinnatifidus Gaudich.

Distribution: K/O/Mo/L/Ma/H

Lepisorus (J. Sm.) Ching

* Lepisorus thunbergianus (Kaulf.) Ching

Distribution: K/O/Mo/L/Ma/H
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^ var. pentadactylum (Hillebr.) D. D. Pali

i NUMBER2 (2013)

Distributio] : K/O/Mo/L/Ma/H

Oreogrammitis Copel.

Syn. Grammitis baldwinii (Baker) Copel.

® Oreogrammitis forbesiana (W. H. Wagner) Parris

Syn. Grammitis forbesiana W. H. Wagner

Distribution: K/Mo/Ma

^ Oreogrammitis hookeri (Brack.) Parris

Syn. Grammitis hookeri (Brack.) Copel.

Distribution: K/O/Mo/L/Ma/H

note: Oreogrammitis hookeri was previously t

indigenous species, but is now considered as dis

found in Fiji and American Samoa (B. Parris, pers.

Phlebodium (R. Br.) J. Sm.

Phlebodium aureum (L.) J. Sm.

Distribution: K/O/Mo/L/Ma/H

Phymatosorus grossus (Langsd. & Fisch.) Brownlie

Distribution: K/O/Mo/L/Ma/H

m. f.) Pic. Serm.

Platycerium Desv.

Platycerium bifurcatum (Cav.) C. Chr.

Platycerium superbum de Jonch. & Hennipman

Polypodium L.

Polypodium pellucidum Kaulf.

^ var. acuminatum D. D. Palmer

Distribution: K/Ma
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^ var. pellucidum

Distribution: K/O/Mo/L/Ma/H

Distribution: Mo/Ma/H

Pyrrosia Mirb.

Pyrrosia piloselloides (L.) M. G. Price

Distribution: O

Syn. Lellingeria saffordii (Maxon) A. R. Sm. & R. C.

Distribution: K/O/Mo/L/Ma/H
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Appendix 2. Continued.

Huperzia filiformis

Huperzia haleakalae

Huperzia pbyllantha

Huperzia serrata

Lycopodiella cemua

Tropical America

Boreal

Asia/Indopacific


